INTRODUCTION
The growth of the organic food and drinks sector creates niche market opportunities for farmers. Specialized stores for organic products are growing and supermarkets have started offering organic food. Demand for organic products is concentrated in North America and Europe. These two regions comprise 97% of global revenues (Willer and Kilcher, 2009 ).
Within the organic sector, pineapple is a case in point for our study, because it is grown mainly in developing countries, where two thirds of rural people live on smallscale farms of less than two hectares (IFPRI, 2005) . The tropical fruit is well suited for this analysis because it is a homogeneous high value crop, compared to other crops like coffee where a lot of different varieties and quality grades prevail. Like other organic products, organic pineapple earns a premium price on the market compared to conventional varieties. Hence, shifting from conventional to organic production might be an opportunity for small-scale farmers to reap higher returns from their investments. If viable, this is relevant for development actors, as smallholders include the majority of the absolute poor in developing countries. Since this switch requires adjustments of production techniques as well as the costs of the certification itself, several aspects need to be considered when determining its profitability. One aspect is the size of the price premium and if it persists over time. A second aspect is what percentage of the organic price premium received by retailers is passed on to the producers. A third aspect is to what extent costs differ between organic and conventional production techniques. In this paper we focus on the second and third aspects. We use Ghanaian pineapple as a case study. Pineapple is one of its most important non-traditional export crops and it is a leading supplier of organic pineapple to the European market.
Several studies have found that certified organic agriculture and other certifications according to private voluntary standards leave farmers better off in developing countries, due to the higher prices farmers receive for their products (e.g. Bolwig et al., 2009; Maertens and Swinnen, 2009 ). Rieple and Singh (2010) have shown that organic production adds value throughout the production and processing in the case of cotton. Other studies have explained the size of the premium and the willingness to pay a premium for organic products (e.g. Teisl et al., 2002; Nimon and Beghin, 1999; Bjorner et al., 2004) . We provide the missing link between these papers by showing how the premium for organic produce at the farm level is formed, how it translates into profits and how it develops along the value chain.
In doing so, the paper also has to set a focus to the specific conditions in Ghana. Fold and Gough (2008) illustrate that the export pineapple industry provided benefits for significant numbers of smallholders in the South of Ghana between 1983 and 2005. Yet, since the introduction of a new variety a lot of smallholders have been excluded from the export pineapple value chain. Several cooperatives disappeared and the surviving ones were weakened (Fold and Gough, 2008) . The evidence on the ability of smallholder cooperatives to compete in high-value international supply chains is mixed (see e.g. Markelova et al., 2009; Roy and Thorat, 2008; Wollni and Zellner, 2007 for positive and negative examples). With regard to donor efforts to bring back smallholders into export production, it is central to know if this is a viable possibility in Ghana. By investigating the complete fresh pineapple value chain, we aim to find out to what extent smallholders can be reintegrated into the export value chain. In addition, within the export value chain, we investigate if it makes more sense for small farmers to invest in niche markets such as the organic market. This aspect has not been studied before from both the production and market perspective, despite its importance for the growing promotion of organic certification in developing countries. To evaluate the profitability of organic production for smallholders, we calculate the costs and revenues of production for these farmers and compare them with those for conventional smallholders and large farms. Our results demonstrate that, contrary to a widely held opinion in Ghana, both organic and conventional smallholders can potentially and profitably participate in the export market. Among smallholder farms, organic production is more advantageous than conventional production. Our findings also suggest that a considerable share of the organic price premium is passed from retail level to Ghanaian farmers. The rest of the paper is organized as follows. In the next section we briefly describe pineapple market trends in the world and Ghana and price developments on the conventional and organic market. In section 3 the data collection process and data sources are presented. Section 4 analyzes the stages of the value chain for pineapple from Ghana from production to supermarket. Section 5 discusses the results with respect to current debates of smallholder inclusion into international value chains. Section 5 concludes.
THE MARKET FOR FRESH PINEAPPLE

Market Trends
The world market for fresh pineapple is dominated by one variety and kilogram prices are relatively uniform across fruit sizes and qualities. The fresh pineapple market has been recording exceptional growth rates: the share of fresh pineapple in the pineapple market has risen from 12.5% in the early 1960s to 26% in 2005 26% in (FruiTrop, 2008 . In 2007, the main consumers of fresh pineapples were the US (2.5 kg per capita per year), followed by the EU (2.1 kg per capita per year) (FruiTrop, 2008) . Fresh and dried pineapple in Europe comes mainly from Latin America (around 80%) and Africa (10 -15%, Figure 1 ). Africa had been Europe's major supplier of fresh pineapples until it was taken over by Central America by way of the introduction of a new pineapple variety called MD2. Meanwhile, the formerly dominant variety, Smooth Cayenne (SC henceforth) lost market share from over 90% at the end of the 1980s to almost nonexistence (Loeillet, 2004) . More than 75% of all pineapple sold in the EU are now of the MD2 variety (Pay, 2009 As one of the two most globally traded fresh tropical fruits (bananas being the other), conventional pineapples are primarily produced in large-scale plantations owned by large multinational food companies who also engage in contractual arrangements with local producers. These companies control not only the market but also the supply of pineapples to the large retailers within a tightly structured supply chain 1 . The organic and other niche markets rely less on large scale plantations and vertically integrated supply chains. In niche markets, which tend to be smaller by definition, farmers can exercise more bargaining power whilst at the same time they have to meet the latest requirements on quality, traceability, and standards such as Fairtrade or organic. This might hold a key to profits as our empirical analysis below suggests. Most organic pineapples for the EU market are produced in Ghana with an increasing amount coming from Costa Rica (CBI, 2008) . Taken as a whole, Europe is the largest market for organic products, and although the available data is very sketchy and often outdated, it is assumed that this holds also for the organic pineapple market. It is estimated that up to 40% of total pineapple exports from Ghana are organic and/or fair trade certified 2 .
The Pineapple Sector in Ghana
The pineapple industry is considered the most developed horticultural sector in Ghana. Pineapple is a non-traditional export crop grown mainly in the Greater Accra, Central, Eastern, and Volta regions. According to the Ghana Living Standards Survey (2009) Ghana's pineapple production is estimated between 120 000-150 000 tons annually. Between 2003 and 2007 on average 63% of Ghana's pineapple production was exported, mainly to the EU. The Ghanaian pineapple industry is characterized by rapid changes due to the shift of international demand from the formerly dominant SC variety to the MD2 variety. As shown in Figure 2 , pineapple exports started in the 1980s, increased rapidly after 2000, and decreased after 2004 due to the slow uptake of the production of the new variety. 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 
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Even though the Ghanaian agricultural sector as such is smallholder-based, the main private pineapple exporters are large-scale plantations that also offer contract farming to smallholders -so called outgrower schemes (Fold and Gough, 2008) . The shift to the MD2 variety has driven a lot of farmers, in particular smallholder groups, out of the export market due to high costs of investment into the new variety and prevalent contract breaching from both sides during the breakdown of pineapple exports. Efforts by the government and donors are trying to re-link smallholders to the export market for fresh and processed pineapple. In 2008 the share of smallholder production in exportable pineapple was estimated to be 40-45% (UNCTAD, 2008) . According to the Sea-Freight Pineapple Exporters of Ghana (SPEG), in 2010 39% of exports of pineapple are produced by smallholders. 5453 hectares in Ghana where planted with organic pineapple in 2008. In addition to smallholders, there are a few relatively large farms that produce organic pineapple. To understand the profitability of organic production for smallholders compared to conventional and large-scale farms, as a starting point, potential revenues are evaluated by looking at the development of the price premium for organic pineapple. This is the focus of the next section.
Evolution of Prices
Numerous scientific studies have shown the existence of price premia for organic products (e.g. CBI, 2008; Bjorner et al., 2004; Teisl et al., 2002; Nimon and Beghin, 1999) . Using average monthly wholesale market prices in US$ per kg from several European destination countries, we describe the price premium over the period September 2007 to June 2010. Figure 3 illustrates that, over this period, price premia have fluctuated between US$0.0 and US$ 1.17 with a mean of US$ 0.76. However, not only the growing demand and the willingness to pay a premium for the product make organic cultivation attractive for producers. Some studies explain the growing interest in organic agriculture in developing countries also by the fact that it is less capital intensive and places more reliance on the natural and human resources available (e.g. Willer et al., 2008) . 
DATA
Data on the European pineapple market was collected in January and February 2009 and in summer 2009 through structured interviews with traders, wholesalers, and retailers and a pilot survey of European fruit importers. Price data comes from the International Trade Centre's market news service. Additional market data comes from Eurostat and CIRAD's market news service. Data on pineapple production in Ghana is from SPEG and organic land area from FiBL. The data on local production and marketing was collected during two visits to Ghana in March 2009 and from January to March 2010. Interviewees were selected for their expertise and knowledge of the different stages of the pineapple value chain. A semi-structured format was adopted, in that certain information (prices, market knowledge, farm/firm size, and demographic and personal data) was obtained from all interviewees. Data on production structure and costs were taken from surveys, data from exporters and large-scale farmers. All of them had "typical" or "representative" production cost calculations that were used for their internal management, but did not provide the whole range of cost structures as this would be usually done using survey data.
Multiple data sources were used for the study of production costs. It consists of both secondary data from 11 studies undertaken or commissioned by development agencies such as GIZ that document data from one or several smallholder cooperatives or large farms 3 . The studies come up with "typical" or "representative" production cost calculations, rather than a range of costs from a sample of producers. In addition, primary data was gathered during interviews with 20 producers during two visits to Ghana in March 2009 and from January to March 2010. Of these producers 12 cultivated MD2 and 8 SC, 6 were considered large and 14 small. 6 produced organic certified pineapple and 14 conventionally GlobalGAP certified pineapple. Here again, the aim was to find out typical cost-revenue structures for groups of farmers, production techniques or varieties rather than to come up with a representative sample. Therefore we covered all major production areas and crop varieties and enriched the data with lots of qualitative information, in particular on reasons behind irregularly high and low cost items. Most interviews were in person and a small number were conducted over the phone. Due to these varying data sources, some already indicating averages, data on costs and prices was averaged over categories. Table A .1 provides the ranges for the main variables.
The data for the post-farm gate value chain was gathered from personal interviews with 26 farmers, exporters, exporter associations, and government agencies in Ghana in 2009 and 2010 and 14 structured interviews with traders, wholesalers, retailers, and fruit importers in Europe. In Ghana, a full assessment of all relevant actors was attempted and almost all of them were contacted and interviewed. In Europe, we selected those that import pineapple from Ghana 4 . In addition, we reviewed the three studies mentioned above that included post-harvest information.
VALUE CHAIN ANALYSIS FOR GHANAIAN PINEAPPLE
Value chain analysis studies how value is added in different stages of production through analyzing the costs and organization of these activities (e.g. Azqueta and Sotelsek, 2007) . Here we use value chain analysis to indicate the profitability and potential challenges of smallholder pineapple export production. We compare small and large and organic and conventional farms to find out whether producing certified organic pineapple for export is a more profitable option for smallholders than conventional export production. We use value chain analysis because it focuses on international business organization and profitability contrary to other forms of agricultural production-consumption systems analyses 5 .
In the literature a distinction is made between 'buyer-driven' and 'producerdriven' value chains. In traditional producer-driven value chains, the producers dominate the industry through concentration of knowledge and capital. Agricultural value chains, including pineapple, are buyer-driven (Faure et al., 2009) . This means that the buyer exercises control over the chain even in the absence of ownership (Humphrey, 2006) . Buyer-driven value chains usually have low barriers of entry in production (Gereffi, 1994) . In buyer-driven chains, the buyers, e.g. European retail chains or fruit multinationals, can dictate the adherence to their standards as a requirement to enter the export value chain. Certification to such, so-called private voluntary standards, is therefore primarily an export marketing tool from the farmers' perspective (UNCTAD, 2006) and can be seen as a form of product upgrading. It is only worth going to the trouble of obtaining certification if the price obtained for the certified product exceeds any extra certification, production and management costs incurred compared to the local market price. Figure 4 describes the post-farm gate value chain for Ghanaian pineapple. The focus is on fresh and processed export production. Therefore we exclude farmers that produce only for the local market. Smallholders can either sell to larger exporting farmers, local or exporting processors, or market women. Prices for fresh and processed export produce are the highest. Therefore only fruit that does not meet fresh export standards is sold to local processors or market women. More than 80% of all fresh conventional pineapples are certified under GLOBALGAP 6 . GLOBALGAP certified fresh fruit and vegetables have a 76% market share on the European market. In a survey of fruit and vegetable exporters, all respondent companies in Ghana indicated that all of their buyers had requested GLOBALGAP certification and all of them eventually complied with the requirement (PIP, 2009). Thus, GLOBALGAP certification has become a quasirequirement for export of conventional fresh fruit. Certification under GLOBALGAP can therefore be considered as reactive upgrading.
The Post-Farm Gate Value Chain
Contrarily, organic can be classified under proactive upgrading. It is a formal requirement for organic sales in Europe. The main difference between organic and conventional pineapple value chains is that organic certification provides an additional marketing opportunity. Conventional pineapples are primarily produced in medium to large-scale plantations growing the same variety. Organic produce is based to a larger extent on small and medium-sized farms and traditional varieties are more frequent. Between 11 and 40% of organic products are sold through specialized organic foods shops in Europe (Willer et al., 2008) . The survey of the European market in this study confirmed the existence of two prevalent regimes. The specialty market organic regime is characterized by high prices, high quality and low volumes. The supermarket regime combines lower prices and large volumes. In this regime GLOBALGAP certification is a standard requirement. This regime is favorable for larger farms. Several exporters in Ghana mentioned that organic premia are higher for small volumes, which supports the notion of the two regimes and the export value chains reflect this. The majority of organic exporters from Ghana sell directly to organic specialty shops or supermarkets. In the conventional value chain most exporters sell on consignment to processors or intermediaries (Suzuki et al., 2008) , which then sell to supermarkets. This difference is still existent despite the trend towards direct sourcing by supermarkets and the increasing number of fruit multinationals that are opening up their own organic product lines.
FIGURE 4. THE VALUE CHAIN FOR GHANAIAN PINEAPPLE
Source: author's own design
Smallholder groups or cooperatives are linked to exporters that deal with retailers (supermarkets, specialty shops) and/or intermediaries. In the conventional chain a common set-up is one characterized by an intermediary with links to a retailer, who in turn is linked to a limited number of preferred suppliers (exporters). In both value chains, but more so in the conventional chain, the typical exporter in the developing country is also a producer for a fraction of his exports. The rest is bought from his contracted smallholder cooperatives or medium-sized farms. Some exporters do not engage in production at all, but only buy from producers with whom they have developed a relationship of trust. Exporters ensure that the product meets the private standards' requirements and quality standards set by the intermediary or retailer and the volume and delivery schedule set by the foreign buyer. They thus have a key role in integrating small and medium-sized producers into export markets (Fulponi, 2007) , in addition to managing volumes and guaranteeing quality and food safety. Because this role is central, we study exporters, in addition to producers, in more detail below.
Production
We take into account three farming models: small-scale organic, small-scale conventional and large-scale conventional. Small-scale farmers are often supported by donors and NGOs because they are the weakest part of the chain and the one with the highest potential poverty impact. We define small-scale not by size, but by (potential) membership of a group certification 7 . We therefore focus on this group. More precisely, we analyze if small-scale organic producers can be integrated into the international value chain at all and if they do better or worse in the organic than in the conventional market in order to assess the potentials and intervention points for this group of farmers.
Pineapple production takes 11-18 months from planting to harvest, depending on the soil quality, water availability, and other input use. There are several factors that influence the production cost structure in addition to the organic or non-organic production method, in particular the variety planted and the size of the plantation. Therefore we distinguish between varieties, farm sizes, and production methods in the production cost calculations. First we compare different varieties and farm sizes. Production on larger farms is usually more capital intensive, which makes economies of scale relevant. Nevertheless, overall production costs are lower on small-scale farms due to lower input and labor costs. MD2 has higher production costs than SC variety (Tables  2 and 3 ). It is noteworthy that the production of one kilogram organic SC costs almost half of one kilogram conventional SC. In order to achieve the same yield MD2 is fertilized twice the number of times as other varieties. In addition, MD2 is more susceptible to pests and diseases compared to SC. When the MD2 variety was first introduced in Ghana, costs for MD2 suckers were up to 70% of production cost. Today the prices for MD2 suckers have decreased and vary around 20-30% of production cost. The switch from the SC to the MD2 variety caused major structural transformations in the pineapple sector in Ghana. Nowadays SC is often processed into juice, fresh cut or dried before exporting. Table 2 shows production costs for MD2 and SC on small farms only. In detail, suckers, planting, and labor are more costly on organic farms, whereas in particular sucker treatment, and fertilizers and pesticides are less expensive. Suckers and fertilizer constitute the most important cost factors for MD2 production, adding up to over 40% of production cost. As expected, in organic production labor cost is higher than in conventional production. Overall, organic production is cheaper than conventional production for smallholders (on average US$0.085 per kg as compared to US$0.093 per kg). All of the organic farmers covered here use some organic fertilizer, but often the amount is very low. Generally organic fertilizer use is less costly than synthetic fertilizer 8 . Ghana imports its synthetic fertilizer, which raises the price compared to organic fertilizer that can be sourced locally. Own compost and manure, processed organic fertilizer or debris from local processing of agricultural products, such as cocoa husk, is used in organic production. As large amounts may be needed, transport is often the biggest cost. A very detailed exemplarily split-up of all costs on small farms is shown in the attached supplementary material. In Table 1 we compare small and large-scale production for MD2 and SC in detail. For simplicity of exposition, we use only data from conventional farms in this table. There are two columns for conventional MD2 production. This is because there are two dominant cost structures in the data, a high input and a low input one. We decided not to average over two such different production management systems. In this table, we are interested in the possible advantages large-scale production due to economies of scale (bulk purchasing of inputs, mechanization, etc.) and modern, professional farm management. On the other hand, family labor, which is typically employed on small farms, is habitually characterized through higher intrinsic motivation and dependability and may be cheaper to employ . We assume that this applies in the same way to both organic and conventional farms. Production on larger farms is known to be more input intensive, whereas smallholders often practice low-input production. This is reflected in considerably higher costs for chemical inputs (i.e. fertilizer, pesticides, fungicides, and herbicides). Economies of scale are evident in fixed costs and planting costs. Nevertheless, overall production costs are lower on small-scale farms due to lower input and supervision costs and cheaper labor.
So far we have ignored the costs for certifications. 9 In a survey of Sub-Saharan fruit and vegetable exporting companies, the impact of private voluntary standards certifications was identified as the second most important factor affecting export business over the period 2000 to 2007, after freight costs (PIP, 2009) . Costs of certification to private voluntary standards, organic and GlobalGAP, are estimated from certifier and farm level data. The basis for our calculation is a normal year in which farmers are audited for their certification (this has to be done yearly), but do not acquire a new certification. Hence, we consider only recurring certification costs, i.e. the costs of implementing the standard, i.e. compliance costs, and the yearly costs of the actual recertification, i.e. fees and costs for certifying agencies 10 . The differences in recurring certification costs are minimal between GLOBALGAP and organic certification. They vary depending on the size of the group and/or the farmland to be certified, the crop, the certifier, and the country where the certification is conducted. As for the yearly certification fees, there are several dominant models. Large farms usually have their own certifications, whereas small and medium-scale farms operate under an option twogroup certification. In this case, either the group itself pays for the renewal of the certification or the exporter pays for it and deducts the costs from the fruit price that is given to the farmers. Taking the results from Fulponi (2007), we estimate these costs at 1% of total production costs (Table 1 and 2).
Yields and Sales
We now study the variation in yields and prices achieved. Table 3 shows that planting densities and yields are higher on large farms than on small farms regardless of the variety. Table 3 also demonstrates that planting densities are on average slightly lower on organic farms. Yields are lower also on organic farms. This can be explained by two factors, the fertilization regime is better developed on conventional farms and pest outbreaks can be dealt with better. Converted into metric tons (mt) per hectare (ha), conventional yields are between 76 and 96 mt/ha for SC and between 71 and 86 mt/ha for MD2. This is within the range of country average estimations by the Ghanaian Ministry of Food and Agriculture (MOFA) (50-80 mt/ha for SC and 60-72 mt/ha for MD2) and also in the range of international standards. Yields for organic fruit are 16% lower with 62 mt/ha for SC and 59 mt/ha for MD2. As pineapple is a perishable non-staple crop, own consumption is very limited; even for very small farms it is usually below two percent of harvest and includes mainly slightly damaged or overripe fruit. Weights of pineapple are important because exporters only take fruit above a certain weight (often 1.2 kg), and prices usually depend on the weight class. Local and export market prices compared in Table 4 . Farm gate prices range from high to low in the following order: fresh and processed fruit exporters, market women, local processors. The export price given in Table 4 is the weighted average of the fresh export and processers' price 11 . Generally, the fruit that does not meet export quality standards is sold to local processors or market women. Selling to processors has the advantage that fruit in various stages of ripeness, size, and also bruised fruit can be sold, whereas market women select only the best fruit. Therefore large farms often prefer selling to processors what they cannot sell on the fresh export market, despite higher prices offered by market women. For small-scale farmers, the opposite is true, because of close connections, often through family links, to the village markets. It became clear during the interviews that coordination of harvesting and sales with smallholder groups is frequently a problem for exporters, whereas the coordination of exports among larger farms is not. Therefore large farms can sell a bigger part of their fruit on the export market than small-scale cooperatives (Table 4) . Smaller farms do not only send a lower percentage to the export market, of this lower percentage a considerable amount goes into processing for export. This is a clear sign of inferior quality of small farmers' produce. In addition, pineapples from small farmers often experience gaps in the cool chain, in particular at the farm level. This may reduce the shelf life of the fruit and thus the price that is paid on the European market which reflects back to the export stage. The price difference may be underestimated because exporters might offer services to their contracted farmers, for instance the payment of certification fees (e.g. GLOBALGAP or organic), training or the provision of loans, which they deduct from the price paid for their fruit. Although we tried to account for these factors during the data collection, we are aware that this was not always successful when the value of these services is not clear or smallholders do not relate their fruit prices directly to these services. When comparing organic and conventional fruit it is evident that export prices are significantly higher for organic fruit, whereas prices on the local market are similar, due to the lack of a formal local organic market. On average organic export prices are 55% higher than conventional ones. Hence, overall and despite these disadvantages that are associated with organic production, profit per kg from organic production is more than twice as high as from conventional production due to higher prices and lower or similar production costs. Nevertheless, since our calculations are on a per kg-basis, this clearly means that overall profits are larger on large farms.
Ghanaian Pineapple on the International Market
Next, we look at fresh export postharvest operations depicted in Table 5 . For simplicity, since there are many types of processing, we reduce the analysis to fresh export only when studying post-farm gate costs and prices. The focus is on the exporter who buys fruit from small-scale farmers. All inputs and outputs carry forward their inherited value, the price, from the previous stage, in this case the field production. Farmers sell their fruit at the farm or at the exporter's farm, pack house or collecting station (we call this "factory gate"). For simplicity and because post-harvest operations do differ between varieties, we now restrict our analysis to the dominant variety on the world market, MD2. Some large exporters have a fully integrated supply chain with cooling and packing facilities on site. Others have packing but no cooling facilities and send their packed produce to the harbor for pre-cooling. The average cost for the transport to the exporter that was reported by farmers corresponds to the average price difference between farm and factory gate prices. Therefore we do not distinguish between the two options and assume that the exporter buys all fruit at the farm gate. The fact that market margins are the same as the cost of transporting the fruit from one place to another also indicates market efficiency at this stage. At the pack house, the fruit is washed, graded according to sizes, waxed, and packed. Postharvest costs do not differ for organic and conventional fruit except for waxing, which is only done on conventional fruit. Imported packaging material -cardboard boxes fitting approximately 12 kg of pineapple -are expensive in Ghana. Currently no qualitatively satisfactory local supply exists. The actual postharvest loss is on average very low, because fruit with inferior quality is sold for processing at a lower price. As we do not have exact numbers, we assume on average 5% postharvest loss.
Times needed to port are generally the same for organic and conventional fruit, but the time span between harvest and cooling varies a lot among smallholders, from harvesting directly into a vehicle to be sent to the pack house up to leaving the fruit one day on the side of the field. The transport from the smallholder to the exporter is in most cases done in small pickups or non-cooled trucks. This transport adds to the time that the fruit spends before entering the cool chain and is therefore likely to deteriorate the quality of the fruit. Hence, we have to be aware small farmers, have higher postharvest loss due to storage and transport problems, but this happens usually at the farm and hence before the factory gate stage and has been taken account of in the previous section.
Handling at port and export bureaucracy is done by the Sea Freight Pineapple Exporters of Ghana (SPEG) or another professional agent. Most pineapple leaves the producing country free on board (FOB), which means the transport cost is paid by the European importers. Overall postharvest operations amount to 74% of the FOB price for conventional fruit and to 60% of the FOB price for organic fruit. Hence at this stage, the part of the value added that can be assigned to the farmer is higher in the organic value chain.
Freight costs and times are the same for all pineapple at 20-30% of the import prices 12 . Freight times to Europe are 10-12 days to Antwerp and 9-10 days to France. Airfreight is an alternative, although the proportion of air freighted pineapple from Ghana has been decreasing over the last 20 years and is currently around 10%. Ghana has competitive airfreight rates of about US$1.1 per kg. To this add US$0.057 per kg for transport to the airport. The prices for sea-and air-transported pineapple differ greatly and hence following stages of the value chain are hard to compare. Furthermore, the market for air-freight pineapple is limited and the majority of pineapple is transported by sea (see section 2.3). We therefore focus on sea-freight pineapple. Because pineapples are seen as part of an export diversification strategy, there are no export restrictions on exports of both organic and conventional pineapple from the Ghanaian side and no tariff barriers on the European side except the food safety and health requirements. Equally to the farm-level, profits in the organic value chain are also higher at postharvest levels (i.e. exporter and importer) but not at the retail level.
Price Premia along the Value Chain
In the following paragraph, we compare the organic price premium that growers receive with the organic premia that consumers pay and how this premium develops over the stages of the value chain. The prices that producers receive for their products depend on international commodity prices, which are known to be very volatile (e.g. Deaton and Miller, 1996) . Many studies have documented the fact that producers typically receive a small fraction of the international price. The difference is often explained by high transport and transaction cost and monopsonic rents captured by private traders or public marketing boards (e.g. Coulter and Poulton, 2001; Fafchamps et al., 2003) . Table 6 demonstrates that the percentage premium is similar on farm and wholesale stage, but the price premium is hence much higher in absolute terms on the wholesale level and also on retail level. The absolute mark-up builds up in particular from FOB to import price. Distribution costs are lower for conventional fruit due to economies of scale, but we do not have exact numbers whether the whole increase in mark-up reflects this cost difference. 
DISCUSSIONS
Looking at the costs and profits, the prospects for the re-integration of more smallholders in the Ghanaian pineapple export sector look promising, in particular for organic farmers. However production costs and prices are not the only relevant factor. Swinnen et al. (2010) develop a model that tries to explain under which conditions contracts with smallholders successfully take place and benefit poor farmers. Since the alternatives for an exporter are own plantations or sourcing from fewer large suppliers, one important factor is production costs on large farms. They are not considerably lower. In addition, processors and exporters may not like to become dependent on a small number of sources . Finally, insecure land rights could force foreigners to source from smallholders instead of establishing their own plantations. This is all the case in Ghana and still contract farming in pineapple often fails.
In the interviews with exporters, large and small farmers we heard that contract enforcement costs are currently perceived as very high. In the model by Swinnen et al. (2010) this would be reflected by very large supervision costs that could reduce the surplus enough that contracts do not take place. Hence, the re-establishment of trust is necessary for successful re-generation of contract farming in Ghana.
If organic certification raises the European wholesale price more than the sum of input, production and supervision costs, contracts with smallholders should be more likely in organic value chains. The model by Swinnen et al. (2010) also states that the existence of many alternative sales outlets for the farmer reduces the likelihood of contracts. As demand for certified organic produce is almost inexistent in Ghana, organic farmers count with less alternative sales outlets for their organic pineapple and a large price difference if they decide to sell it as conventional produce. Hence contracts with organic farmers should be more likely. Nevertheless, certification standards also act as barriers to trade and may exclude smaller or poorer farmers from benefiting from export markets. The necessity of certifications such as GlobalGAP for export may raise rural inequality, because the already better-off smallholders are recruited. Lack of access to capital poses important barriers for upgrading. This is due to the high initial investment not only in buying the necessary equipment, but also in learning how to produce the product according to new standards.
In the literature, the increasing standards set by developed country importers have been described both as a hindrance and as a chance for smallholder market inclusion (e.g. Henson, et al., 2010; Swinnen et al., 2010; Maertens and Swinnen, 2009; Minten, et al., 2009; Jaffee, 2003) . Certification costs are often too high and investments too risky for smallholders with low access to credits. Raynolds (2004) amongst others shows that without financial assistance smallholders would not be able to receive certification. Therefore the process of upgrading is dependent on assistance. On the other hand, once successfully implemented, standards might channel the development of more advanced smallholders and offer on-farm rural employment opportunities for the others . Undergoing the audit procedure may improve farming practices and use of inputs (Dolan and Humphrey, 2000; Fulponi, 2007; PIP, 2009 for Chile, Peru, Ghana and South Africa). In addition, the necessary investments for the certification can lead to productivity improvements and boost the adoption of new technologies. Certification can tie exporters to producers, because exporters invest in the certification and hence in the relationship.
CONCLUSIONS
As the demand for organic products is growing, this paper has tried to shed light on the profitability of organic small-scale production in the pineapple sector using Ghana as a case study. Since organic food in general, and organic pineapple in particular, are strongly growing niche products, organic production might be a valuable alternative for developing countries with many smallholders.
In Ghana, many small-scale farmers, both conventional and organic, have been excluded from the export pineapple value chain during past world market changes. We analyzed if these farmers could be re-integrated in the Ghanaian pineapple export sector. We find that, even though they tend to have quality problems with their fruit and large farms have advantages compared to smallholder cooperatives due to economies of scale, production for the export market is feasible for both organic and conventional smallholders irrespective of the variety produced. Contrary to initial expectations, production costs are on average lower for smallholders. Consequently the re-integration of smallholders into the export value chain is not hindered by high smallholder production costs. In Ghana, the re-establishment of trust and closer coordination between exporters and smallholders are assumed to be necessary for successful re-integration. Then, both organic and conventional small farms as well as exporters could benefit from a higher percentage of export sales.
Second, our results demonstrate that, in comparison with conventional smallholders, certified organic production is more profitable for smallholders and percentage level of the price premia from the retail level are fully passed on to farmers, albeit not the absolute premia. In detail, for smallholder production of SC pineapple, the profitability of organic production is superior both in terms of production costs and the price premium received. For organic production of MD2, the profitability depends entirely on the price premium received. Overall, our results suggest a positive effect of switching from conventional to organic production when competing on the global market for pineapple.
The analysis has focused on financial effects in a static environment. While the results tell us what part of the premium is forwarded to producers, it has not been to investigate how changes in prices at the retail level are translated into changes in farm gate prices and if prices are transmitted symmetrically or asymmetrically. Future research might focus on this question. In the light of the variations in the organic premium along the value chain, it would also be interesting to investigate in further research what part of the premium can be attributed to the organic nature, what part to other product characteristics such as quality, and to what extent transaction costs play a role in the premium in order to fully understand the dynamics in this value chain. This would also help to make predictions about the development of the organic premium on the producer level in the future and hence its sustainability over time.
Finally, we do not discuss whether organic small-scale farming is environmentally more sustainable than conventional farming in a developing country context. If farmers do not maintain soil fertility using organic production techniques, then organic production might not be sustainable. For coffee in Costa Rica Blackman and Naranjo (2010) show what many suspect, namely that negative practices such as the use of herbicides are reduced, but the effect on positive practices such as the use of organic fertilizer is very limited. The use of more organic input may drive production costs. However, since our data does not include information on the use of production practices we cannot report on the sustainability of the farms. 3 These studies are not available online and are not published. To the extent that they are not internal information, they are available from the author upon request. 4 Attrition bias may be relevant for Europe since we only got feedback from about 50% of those selected. 5 Commodity systems analysis focuses on national labor organization and relations, commodity chain analysis focuses on worldwide temporal and spatial relations, and filiere analysis focuses on national political regulation and institutions (Raynolds, 2004) . 6 GLOBALGAP is a private standard founded in 1997 as EurepGAP by European retailers. It is a business-to-business standard with the aim to establish one standard for Good Agricultural Practices (GAP). Many of the large European retail and food service chains, producers and suppliers are members (www.globalgap.org). 7 This means that we do not follow the often used less than two hectare definition of small-scale farmers, but also include larger farms of up to 10 hectares. 8 In one example a conventional cooperative has reduced the cost of fertilizer inputs by US$ 175 per acre by replacing chemical fertilisers partly with organic fertiliser purchased from a local processing factory (Natural Resources Institute, 2010) . 9 The costs of certification are the costs of implementing the standard, i.e. compliance costs, and the costs of the actual certification, i.e. fees and costs for certifying agencies. Developing-country products are mostly certified by international agencies that have their headquarters in the target markets. This is true for all prevalent certifiers in Ghana. Both organic according to EU regulation (EC) 834/2007 and (EC) 889/2008 and GLOBALGAP have group certification options for organized farmer cooperatives. 10 The non-recurring initial costs of compliance depend on the initial situation of the farm. According to Asfaw et al. (2009) , the non-recurring investment cost for GLOBALGAP certification borne by individual farmers account for approximately 30% of their total annual crop income. 90% of this is the cost for initial compliance, e.g. infrastructure and equipment that farmers must have as a pre-condition for implementing standards. Donors frequently support the initial certification. In an example from Kenya, Graffham et al. (2009) show that farmers in the horticultural sector pay on average 36% of nonrecurring and up to 14% recurring costs. 11 SC is almost exclusively grown for processing; hence SC export prices reflect exporting processors' prices, whereas MD2 is usually sold fresh with only rejects sold to processors. 12 However, there are economies of scale in shipping for Ghanaian pineapple as a whole. Larger volumes exported from Ghana would make the sea-freight cheaper and faster, giving Ghana a competitive edge over the world market leader Costa Rica, due to its proximity to Europe.
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